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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units (130A, 130B) and plural program counters (110A, 110B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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m i m<o?-?u isx?tmi wommzmzim tx 

2SPOSI^M^SfflLT^2rn^^^^y^^ r 
o^A^c7)||«$:$iJt»1'^m2^-Fi:. fcft^T 

[000 1] 

IS (VLIW) £^fSi,<9T'£>6. 
[0002] 

[fiaecojjffi] *^(iVLIE Very Long 

Instruction Word) V>f ^P7D-lr7tWf^y^ 

ft^ru-tr (dsp) tyftmizm&^z. ^OM^O 

M%CO^^V^)VMf^^ (instruction 
level parallelism. 1LP) ZWf&th$£)l\iZ£ 

xT - Try ^-^ 3 vi^^&jg^^co^siLP^ 
mmzxu%<mizm*f&x'bz>mm?t>z>. m& 

tE^SJBT^&VV ?.X? UKji^mf^m (TLP) # 

*x9x\*^x\sv Yznmzmfi~?h?u*L y^o 

^(iro-fe yi?-^<^|^Miir>f K;PT'&D. 
ftoTfS<7>?x? (XMXVvY) frhm-VZmr 

^h<r>izffimmx'h%ztfrb*x\^h. 

[0003] 

m&^zwmm^. *<mv> ^mm^m (nu 

mber crunching) j T^V^—isa >l,zWMtf)Zc¥ft<r)£ 

o%m®^ }\^r^\ay^x^izmzmxbh. % 



^^x^li®S%^^i£iLP$:WLTt^v\ Mfkx 
l-v KMTii. ^^M^DSP^-^rt^-yil 

[0 0 04] ^KOHHtt^aoJSTifeTJROfflifl^. ft 

com&uyju frtmfiftxriSjL-Mz* hmcru 

^y^^Xy-J^j t^0&fc<0Wm¥tm5, 574,93 
^fcijcf i ? tcW&LXXs y K^WLlW2f#C&& . 
*y ? 3 /l^fcJIL— VLIhfSfcfflS $^y^ 

X^fifzimxV y Y*mf^ffi&m\Ai/X^J±*^L 

&st t& x'hz o zmmtch tii&x h y -j±fimz 
mwrx^-com^^x h y LTUff $n 
[0005] x~j*-xi—7 - rot «/ ^ ( ztii&\ 

-F*>xTS^T<7)VLIW^XTAC01^h#^^^ 
£*>T£&) KttLTte, mt<7>V$m >?-V-7Z 

titia-v - xhv-j±vm?rtfwgztix^h. mn 

£>Nffr^fl\ Xte^#Xh-/P (stall) *TAj&> 

mx-hh. z-cm&vrxD^vimf&m^ ^ 

V)\^-ymziLh r 2^<omLlt:$i^xhV-&frt> 

m3,m,mmz^tix\<^h 0 &i'htu-ymmm 
zmrsx-mftztih 2m&&< v?t iz* ^ro^ ? 
vzm^Lx^z. u^-hmiz£& ^mis-i-yy- 

453^€B$ia£fi:rn* vWzX&mkXUy H^®^ 

(ci^ rp^x^aiX^T-o-fe^y^^^j 
^^OHEP#§T*B1tiT^4, 222, 79(>^kB*fg^ft£gS 

[ o o o 6 ] Jn t t „ VLiwro-fe 7t(ffi(:|iE^(:ji 
-b'y^®^J2^^^^^t. VLIWcoHtrii^W^ 

[0007] 

Oj&K^ISx-^ • /at y^TJ>^>» t — ^ • 7n 

■fe y^i^ i x\m2 vnzhtifrX'mwmzmft 
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x? t mm<nm%%m*m\ 11/0/7^^^ 
or- ? is vx? t #m item 2 mommzwt zim 

[0008] ^ISfflc7)T-^ UiSXflt AIM F¥#fc 

^rn-t y*9-«2ffl^J44L^rD^A^xh y- 

te. ift^a«»Jffll^yx^oA^>f KSS»fc:J:OSI» 

[0009] f-^rp* vmmJUiMRv^ 
4tiW£rtL?ai : E-Fft»6a2%-F'V ^LTffl 

2 v&t>m 1 H^^sers & . 

[0 0 10] ftet-FTii. T-^O-feylWi, # 

( 1 ) AIM K^x-^xX^AiM F4>»ffi§gB 
tftBtSWk (2) BiM Y<r>f—?Vl'X9tB 

*)mizti&B*M vcoT-fuitxfco&tmi^L 

WmX'l^ r-^rn-feyim. BlM F?)«6E§£M 

B^^$-#^^^<7)^^^^2^X F y -A 

[0011] f-^/o-t y wnfcGzmmtz>7v? 

yl» XVJZIttt. mit-VVli. T-fTnty 
1 7o/7A^f>^ £*«&t£#lM 9)VX'T 

K(Q7x3f7J*$*?>ftzn\zv FotSKs-£7x>yf^- 

O^A^^y^tC^S^N/Zt' y F<0^£7x-y 



[0012] f-;rot y^i. m 1 tSr^* F y 

frmmz^mmt?mjLfrxrTRV'?x? 

[0013] 

te. im&x7v* yy-XliKxtnJ£r-*y-x . >f >x 
#TMS320C62x/C67x 7r$'J Wn-fc *y 1f£ 

ML mZT*VX ■ 4 >Xh7*>h#frt>^&ZtLT 

rTMS320C62x/C67x CPUhtfiHHr y K ^WJM 
Fj £ rTMS320C62x/C67xS«i[B&j *«HS*i*:V\ 
-O^li^lffl^iO^^n^. l&f?jc0gS£±. BTFC 

ixh. zh^xi±*nib<Qmkir£m%izi±®%iztyt > 
[0014] zzxmitzmi t . c6x^m^**^^ 

S (CPU) 100<DaTt7v7yJ*j(±V 1 05 tT 

-^>^e y 1 6o<omm:LtzmfimikztiT^&. z 
06xa^vLiwro-ir^^. ttb*>kiM 

Fl 30AtBir>f Fl 30BO2^ K#*ftifcfctt 
S^iUtV^ Alf 4 F 1 3 0AfcB-*M F 1 3 OBO^ 

yx^7r-f;H4 0Ahl4 0B^o w -JRfcrCfixT" 

iw/m r ? a v<rmmmm\z^ <x^ y mtih 9 

[0015] ^fa^7f/f3-Hg!l 1 5<7) 

7x7t rn/^w (rc)aiffliaesBii 

OHJ;0rF^x^it^^yN-^ 7 F(i^ rn/7^ 

ty 1 0 5^^tfaA 7 f/f3-Hgn i 5 

lZ7*v1-$tl$>. ^faA' 7 f/f3-Kgil 

1 5(i^^^c7)a^^Tn-FL. XfJ^-iV 

u &mz^(rzj: *)m*2ti&± o izftfecomm^ 

(S. HXm) t*H F^JX^y^i-Z. 8tSK* 
tX'WW?)Vmif<XJ^y*Ztl. FS04. 
mWcMfofz*)! X'hh. Y 1 3 OAfc 1 3 0^7° 
n^^A^^^-f^^^ggi 3 5 Ah 1 3 5B$r 
^"t^>. »ftKtt*«^. #&1-&#l#§IBl 3 5 A 
Xte 1 3 5 B127 x v^- - ro^^A^^y^tf$ijei) 
i£Sl 1 Qlz^LXftttTYVXti^ayy * 
fflt&2lt&. %E2&W£l£m*vx7RVXTT3iW 
1 2 5r&£-f 6. SiJ2^^t^^. m&&-?x? 
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AtrnWEBl 1 0^^5KLT«^^S'J2^^yH^ 

• rot yv-v^mtimmm^mMm^m^ 
tiz>. 

[0016] mficomz. AIM F 1 3 OAXIiBtM F 
1 3 0B±^#^(i^^lx^^7r>fyH4 0A 
Xtel 4 0B^^(7)l/^^?|fa^gaXA>^:^. ini. 
T. l/^X^3gHJ814 5^^LT^>f F&fcOloO 
^V^X^iSEO^Igr*^. #1M Foster 
-?y^Ul 6 0£**U FilM Fl 3 0At 1 3 0B 
I4x-?^'J 1 6 0£^tCT?*X-f£. Wl/y' 

x? 1 5 oiic6xro-fe o owmftzmm-zm 

[0017]ftoT. dcO^XxAfcL fia^S*?* 

xtrwuf . i mz i h »j -Ao^^^^iigr 

^ - ro^7A^»>ywji|ffligti i 0AtB8& 
-r&mv&ifi&wj f i 3 oa£bim f i 3 oBicgit 
£>ix&. 7W^A^*y 1 0 5K#*fa^ y f 

/f3-H^Il 1 5{Z2->cr>tf-hi>hZ> 0 ifr^T4 
^7f/f3-Fffll 1 5l42o<0gfrfrl 1 5 At 
1 1 5B£#«S;h.fc. #gSl 1 5 At 1 1 

^r^r^2 1 7 At 2 1 7B*BiiniSiifc. ttrrrr 

9 2 1 7At 2 1 7Btt#*AlM F 1 3 OAtBlM F 1 
3 0B£f^£t£&-f £ . X. #*mm 1 3 5BB7 x 7 

^. ruy^ii^y^Tsafwrni 1 o (Hi)<oftb 
Otcyx 7f •rp/^^ywsfMIi 10 

^atxaweisi 1 oAt 1 1 oBcoT^roffico^M 

TyA >#Ml>. 2 OAt 1 2 0Bt LT. AIM 

Htl«M Ftf>W5rfc4Ht (-f3r*>*>. fflt) LTv^ 
*. a«BaH5 0Akl5 0BfcH»Tft6» 
[0 0 18] C6x<0«»2Jt^»«:*UTV^3&«. 7o 

Ti&aWftkttR**) fcidMRTifC**. C6xtett 

im FfciMisn. f wmmkmm^izttmz 

Ittv^^mmOflWtfcWSi t left 



[0019] B2 fcBSfSrn-fe y ^IKTO J: a 
IMF*-*. 7x 7f • ro/7A^»)y 
1 1 OAt 1 1 0BC7)#*#\ ro^A^t y 1 o 5 
(£fti*2fltf-M:8ii?»&) fr6***?4;sist 

7f/f3-K^Il 1 5At 1 1 5B^#^¥'^y 
b (VLIW8A^/^y F<01/2) f7x7f«. ifW* 

rrrfZkWz 1 7At 2 1 7Bi±*4teARttttM ka> 

F-T&. ifcvrcftlM F<?)T4X^yf\&tf 
T3-KS11 1 5 At 1 1 5m j 06xfcJ:») 

fcr-rX'^Sft* (AIM F^4H4A»figggSU 
LK MK 2Mfl>l'V B#4WiB£Btf)S2 % L2. M2&1/D2 

tvc % fa^7f*^rpt7tli rji^j C6xt 

[oo2o]*i7o-fe7n'it ^atLrv^v^ja 

^^MXfTgll 2 5ttAlM F 1 3 OA^Jfflll/ 
l:W F 1 3 OBSJWUxX^^Sf^tffii^ 

fc'fc&WM F*«»Bi^*«»S<iTV^)6»*«BEL. 
Z.fi\Z^xm&**th. AIM F 1 3 OAtBlM 
F 1 3 0B^p^|iM^^#^$^Tl^^. mk 

^x^m/xr-rmmi 2 5\±zti^<r>m&?>>*m$t 

JgftftLT. -#(W>1M F#*OSB^£gEDflKf 
WM FTUW^iffjfcatii. fi^^HTI*-* 

otM Fco^m^^^H-r^. *-?)lM 
F^oSfBi*vx^^3i«fiaES*iS. z-<*mim±*<r> 
tsm&nfctbZKeym&tzmtL^. nxwMFim 
^zw&?z>£mmm%m&. t'*>t><o?4 f# 

S<2^Xx7^aSlX^ivx^^ r ~?X? s *M F 
*>*>l>ir^ F*Wi**l.*fcto6:»i. -eo^-f F^OfJ 

[0021] 2oO^>f F^TcO^ISCexSOWV^X 

?co$>&i><7)<7)frtf2nn:-ttL. Zcomeofflwu 
iSxfli r v x?j Vlz<o*mLt&. *xv- 
7s 1M F^'ne~?:^rtTt^^SOfflll/^x^(c§)X 

itzti&mwi'i/xfximwuisxfco^imT* 

n>T4 T>$\Wt'v F5:^tfCSRt\ tcrMcot'y h 

Mfd^^yForFwxsEitriPEK x'bh* 
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2mitzti&£mm\>\ C67x mm^M) -cut. 

[00 2 2] ^T^7^T*2 1 7 Ah 2 1 7BC0S 

Ytii^tLTWZZttlZCOfimtUK ftoT. Alf 
A Y 1 3 0A*}BlM F 1 3 0B£§tR^&£TO«£ 
H^r^^iEffiOSr^^TA^ Fl 3 0A£jIiK-r£cfc 
9^££ix&. Slff^. F^T^r^2 1 7B 
Ji,I;ft^?)fS£BlM F^Z^-T^*\ AIM Ytt 
7779 2 1 7AUB1M FStRSrAlM YjmiZ$mt 
h. £<<O^Ztlt,Z<m%£Zl±ffim%;\z v FR& 
(■«hbfc. r 0j £ ri j ^ ri j £ r 0j 

[0023] **: Wr*x»i l mt«)»W]^;** l 
5 0AX131 5 0Bcoo-FcDj;33:. ^^O^gl^- 
F^Ert^a^^^tgT*^. 

t'^F B 

3 1 : ttM^X h >J-AAk¥X F V-J>K£ttm (_b 

30 : ^yT4?\omtmi*)$:ttm(t'yY3 1 

29 : imyT<i>)sm&fr£ttm (t>F3 1*<yF 

2 8 : £XFU-AA£¥XFl>~AB£tfiJ 

i>m2^ife0y) 

2 7 : gJ&^Xf-T&f^tf^ ( 0<7>^^Xcr>mh 
2 6-16: ^ft 

15-0: mLfrXr-T ■ VX? - b'^F. IER$fl#p 
Vi?X*\iz£ 9Ha*3j 0 1 \z y F ( r 0 j teA+M Y 
13 0AA^££>iv r 1 j <£fr*M Fl 3 0BA.^t^> 
flh) 

[0024] wsi^xtt ^x?tezzxnit'vh 

• ^x?kLX*ttzi)K matt LXm&&m2\iv 

im Y^mmmmt. m2\iy vm*H f~os 

[0025] WF\i. *mU,Z X *)3B£ZtltzCt>xisX 
T&fiK m 1 IZijk^-J: o &Jji-c7)P«- YX'&-<7)XU 

o2iixi/ y Yimjix^z^^®mz$m't&fr 

U Ztifr^hmcofflWWi£a-YZm7Lm<*Z 



[0026] ffia\z7uy*7Mi* ru-fe ?ih&*5HSt3 
O. R-1M ?^£r®*&r/*iM F - n- hA/o/ 
ftM±-Y7ny7A$'7>?m£l&£t&. <%W 

yuyyMmn^- Y(ommu^x^^mttcsmi 

W\siSXf<7)ft®£W( Y®®l/i>X9 1 5 0AX&B 

AM/7>f y{ci F «! k fcr£M$tvfc\r\ 
[0027] #HLfcAlM F 1 3 OAkB^M F 1 3 0B 

^^zmfiLx^&frxim®zm£<mt l&i^ 

th» Zti<7)immM±. ftt:&r?-F - XFU-A 
x?*mfLtz&. r 7 ^j iM FWSfBi^S:^-^ 

[0028] am±Mmncomm itimx\ xvr 

YT4fem$i<§ (IsiSXfn^ n + l % n + 2Mfn + 

3) w*srai»e*4» 

i . <mtz&tx$}&fr£m$. Kmtwj F^n- 
f • xhv-AcoTYisxzi&z^ mt:%#mtim/® 
a^x-rrswasRffi. ^«3-f - * f y-Ao 
srarF^x^^y^FT . 

^xf-r$oaifflSro-F (zcomnk&izaT<7)2-><D 

i?v>T\$ *WTs \iZ5*H?)Vipfrh) . AIM F(CA 

^ F^gin-F ■ x f u-A^co^yr^^ff. b 

^ FCB1M F^}in-F • XFy-AA,co^>yr 
^^S. ROa (A^ YimWXfO) tHU^^^V 

ooid_tsk_GRstcx f ryytu ($m) . mtmb^x 
YrrrjK 

3. mmmuz/x?(oftm£mb»j&m. noatnu<m 

ttmcDv-YZffif {»-TtZ4*M9Mpfri>) . RO 
bt Rlbcoff fc&ffion - F ^ ^ff . 

4. CSRKfflll/^X^cOrtS^RlbA^iji^ RObCO^^rA 
FOAMR^iiL R2akR3a^XF7^y^. R2bkR3 

bSrXFT^l/. 

5. mmW\siSX?<Dft®t:Mb^3&m. RObOrt^SrA 
FC0CSRA^J(| V R6b$rR2a^ift. RObkRlb^^^r 

UcOCtLregLsave^XFT^^. R4akR5a^X FT^ 
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6. \SWfflfflUi;A?<?)ft®£K\b^&m. R7b£R3a^ 

7. R0bfcRlb£^ Vcr> (Ctl_reg_save+8 ) hT 

Tfto* R2ahR3a$-^hT^;K (£B£l*R6bJ:R7 
b) 

[0029] W>( H^m-O^l/ y KfcB|&£;S 
*U>. rgr&j ro-fcr y^H^^ii^ 

muz. mvmtbimbmvi^ wm\svx?<r>xi 

y*&t/ft]flP§£Ml 1 0AX&1 1 0B#3|£J8OS>\ x 
r»^j f£(;:@£iM H MzMvx* • F ) # 
*(c5l&tt<'*\ WWUiSx 9 t lz 

c o o 3 o ] ii2 L\mmx'\±Tu77Mmm\sis 
xftmwuisxfcoufttv-Fizn&zno. 
T^mzm^mmm&>~?x ? • ?t~ft®tm% 

VitXfay^x? ■ a tT- Wteffiffl-f* ,1 t iZimZ 

[oo3i] 2##mxttfmmztix:i%&, mm. 
im~fz>z.ti)*m±i\,^ti,zimztitz\,\ mmwm 

&.~>X7n*:y-?$:2Xte3 ( AB/C/D N A/BC/DXtiA/B/ 
CD) Xli4»CMT'^. *UfcLT. 4ft<7)£r£ 
1^4 HO»*Lfc«B^fe*»«^2ftX«3*J^ 
tZR*)o&. 

[0032] ftf&co i rwttftsSrliiaiC6xr-*'r ^ 
+*1,zk^Wj;x£7T4)VmL*). W&KSXfim 

(predication) Tfol. U^J&£#)Tii. Cltl 

6tt#JifcJ:9^im3SffU rn^y^<02lM 
KOfr4*x r- 0-J*mz?ffi\ f zmmZBl£coy'v*:XfS 
MiEZ^tth. A+M K^COl^'X? 

coio^-t'o (c $ iix v \& tmi <f >-> y 

7<r>& d&3$f§ (predicated) ffig.) „ BlM KteEfit 



-vcozcoutttfmft Lx^&mtzi±'j?%< t i>mzm 
MTcoxoKmrnttmith : B^-r^^y^ 

h LT-fe'o Uz U i?X 9 Lxm%& 3.- F ■ X 
hV-A#W4 FX-mffLX^X. »!lW>f K*0> 
VTLttfrfr-y-ZVMlzihT Lt^tz 

[0033] mmoffln i rxo^a, m%hx v »j 
¥ttx-mffi-&ztx'h&„ ztuiUfUttmx't) 

6. S3 (±) ^04 (T) 14. ^r^-Kr. 

hv<-j»tfmwM Yx^mxm^fix^tmitz-ij^ 

xhh. ^kxifmfitx^^^ ±sttimi 
^hmzhh^As&y-jtfoti^h. nmz^ £t?>4 

ttfifiMi >f \- ^y f - PlifC* i> t mfet h t . b 
tM H«^TWvr^^}rW>f Xct) (4^) 

[0034] ^SatWiHa^^X^g: 2M^-S^ 
9 . iftffl 1/ >-'x ^ conffijt—Jjcrt^M K H^rSl^^ 

- i/k t b u itx 9 y r A ) v<nw)5 <n n e - 5- ^ ^ l . 
-^SI^^-^B^ HJi^g^cOB^ H • \si?x 

P^X^7r>f^W>fX^2^h^l>. 2^r. 3cHl^ 
^ ^ ? r A JUWR 0 . 92&RX/m&)MWm{t 

m^X-i? • KT«a»RE«#t LT«®^tt 

[0035] m — -r — s^co^^r Yimfiwt* h*»6 

X^ 7 r 7Urt§Sr n fc 
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F»iii»^B7r>f;lw?>ft*)9fcC7r>f;PSrT 

v vx 9 ? r a >vzm*x\$ 3 z-^&<mii%\>\ 
[0036] m^coi^ tmmtzz com^izu . 

2oc0^^h»J-A{iS # $rprigh'r^J: 

vmizmtinrnzt^K &&iz$txim*hzk 
[oo3 7] m3izmzt. ^mmiiTu^yM.^ 

fc*fcWlM HI 1 OAk 1 1 0BK7x7f - Tuy 

y&xvyfRvmmmi i OAk i i ob£#t. # 
«frf (fcuwuf) . amiftrruL 

#1M Ftt lois&wM frtMlzZco&comZ'&Z. 

9 MZ+T4 YN&SttW-v F£# 

Vtfrtf). FIF0/W:7T##*§^3 0 7Ak 3 0 7BkL 
T&*»M FfciStt^ix. ^C7)y\*»y7r V F 
- 7x yf» *rn^A^^y^2Stt/Slfflii^ll 1 OA 
k 1 1 OWfflWTlzbZ. Coac07*l»7x-/^i3 

mmtirzzizm-. 
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